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Abstract 
              The present work was conducted to study the sub-acute  toxicopathological changes of relief in  
mature male rats . Thirty male rats aged (10) weeks and weighted  (60 -120) gm were divided equally 
into (2) groups as follows: Group I: Rats served as control group and received distilled water for 30 days 
. Group II: Rats served as experimental group  and received (by gavage 500 mg  /kg b.w ) one tablets of 
relief (composed of Diclofence sodium 50mg , paracetamol 500 mg ,chlorpheniramine  malete 4 mg and 
magnesium trisilicate 100 mg ) diluted in 10 ml of distilled water . Specimens from, liver, kidneys, 
testes, epididymis ,brain and  spleen, were dissected out for histopathological examination. Results 
showed severe histopathological changes in all selected tissues as  a results of sub acute toxicity of relief 
tablets.    
Keywords: relief, sub- acute  toxicity ,  rats , histpoathological changes.  
 ةصلاخلا 
           ب ممستمل ةداحلا ةيمسلا ةيضارملاا تاريغتلا ةسارد ىلا يلاحلا لمعلا فده ضارما. ةغلابلا ناذرجلا روكذ يف فيلرلا  مدختسا
( ةساردلا يف30( رمعبو ذرج )10( نيب تحوارت نازواو عيباسا )60-120 :يتأي امكو نيتواستم  نيتعومجم تمسق ثيح مغ )
 ةدمل رطقم ءام تعرج ىلولاا ةعومجملا30 موي   تعرج ةيناثلا ةعومجملا ،ةرطيس ةعومجم تدعو500 مغمم نم مسجلا نزو نم مغك/
 دحاو صرق مويدوصلا تانيفومكيد نم نوكتي( فيلرمل50  لوماتيسارابلا, مغمم 500  نيمارينيفمورومك, مغمم تيلام4  موييسنغملا و مغمم
 تاكيمسلا يثلاث100) مغمم  يف باذم10 ءام لم و نم تانيع ذخا مت.رطقم دبكلا و ةيمكلاو ىصخلا  و خبربلاو  لاحطلا و غامدلا 
 ةيجسن ةيضارما تاريغت لوصح جئاتنلا تحضوا.ةيجسنلا ةيضرملا تاصوحفلا ءارجا ضرغل ةيوقستمل ةجيتن ةذوخاملا ءاضعلاا يفم م
 تحتفيلرمل داحلا. 
 ةيحاتفملا تاممكلا. ةيجسنلا ةيضارملاا تاريغتلا, ناذرج, داحلا تحت ممستلا, فيلرلا: 
Introduction  
              Relief is a drug widely used in treatment of headache, body ache, fever, 
toothache  and gout pain around the world, and  available without prescription .These 
drug is composed of (Diclofence sodium 50 mg, paracetamol 500 mg, 
chlorpheniramine  malete 4mg and magnesium  trisilicate 100 mg ). Paracetamole and 
diclofence sodium  were developed specifically as a non-steroidal anti- inflammatory 
(NSAID) drugs. It competes with arachidonic  acid for binding to cyclo-oxygenase 
(COX), resulting in glucoronidation decreased formation of prostaglandins. (Vane and 
Botting 1996; El Maddawy and El-Ashmawy, 2013). Both drugs are metabolized in 
liver and after glucoronidation and sulphation the metabolites are extracted in the urine 
and bile (Bin, et al .,2009).The drugs cause severe damage in most of the vital organs 
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in the body including kidney ,liver, brain ,heart and testes (Tomic,2008; Majeed et al., 
2013; Jum et al .,2015). The key characteristics of acetaminophen poisoning include 
the development of necrosis of the liver cells characterized by eosinophilic 
degenerations, in addition,to that  polymorphonuclear cells  infiltration has also been 
reported in these cases. (Kelvin et al., 2015).chlorpheniramine malate is described as 
histamine H1 receptor or antagonist , is an antihistaminic of the alkylamine group .This 
drug widely uses in cattle ,goats ,pigs and horses ,also used in humans. 
Chlorpheniramine malate has a variety of other actions particularly in CNS (transient 
hypotension or stimulation )(European agency for the evaluation of medical product, 
1999). Chlorpheniramine malate rapidly absorbed after oral administration ,and it is  
the major metabolite in urine of dog and rats . In rats the highest tissue concentration 
were abserved in lungs, kidney and liver and significant level were also detected in 
brain and muscles . (Tella and Owalnde, 2007).   Magnesium tricilicates   antiacids are 
used for the treatment of heartburn, dyspepsia, gastritis, and gastroesophageal 
reflux,with prolonged administration and/or excessively large doses. Dysrhythmias, 
hypo- and hypertension, encephalopathy, acute renal failure, gastrointestinal 
obstruction and/or perforation  metabolic alkalosis, fluid, electrolyte, and minera  
derangements, and myopathies and osteodystrophies have  been reported. Distention 
and/or obstruction with perforation and hypergastrinemia have been observed with 
prolonged or excessive antiacid administration (Rumack,2016).Nonsteriodal 
antiinflammatory drugs  which are mediated by inhibition synthesis of prostaglandin, It 
have been involved as a regulation  of several physiological processes in human body 
such as inflammatory processes in immune response, vasodilator, vasoconstriction, 
pain perception and fever. Prostaglandin is produced in every tissue of the body (brain, 
lung, kidney, intestinal digestive system, male and female reproductive system) (Fahar 
et al ., 2016 ). 
 
Material and Methods   
Chamicals  
Drug  
         Relief tablets (each tablets composed from Diclofence sodium 50 mg , 
paracetamol 500 mg ,chlorpheniramine  malate 4mg and magnesium trisilicate 100 
mg) were obtained from Xianhe Pharma Company ,China . 
Animals    
        Thirty male rats were used for the present study. The animals were housed in 
metal cages in the animal house of the Veterinary Medicine College, University of 
Alqasim green and were fed on standard rat pellets, with water provided ad libitum, 
they were allowed to acclimatize for 10-14 days at room temperature. 
Experimental design  
     Thirty male rats aged (10) weeks and weighted  (60 -120) gm were divided equally 
into (2) groups as follows: Group I: Rats served as control and received distilled water 
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for one month. Group II: Rats served as experimental group  and received by gavage 
500 mg /kg b.w of the drug for 30 days. 
 
Histopathological Study 
        At the end of experiment period ,the  animals of each group were sacrified by 
intramuscular injection of high dose of ketamin hydrochloride. Specimens were taken 
from, liver, kidneys, testes  , epididymis , brain  and spleen, the tissues were fixed in 10 
% formaldehyde solution then processed routinely by using the histokinette. Tissue 
sections were embedded in paraffin, sectioned by microtome and stained with 
hematoxylin and eosin (13). 
 
Results 
Histopathological study  
Control group:showed normal histological structures for all organs involved in 
experiment . 
Treated group  
Liver : 
    The liver showed extensive area of necrosis with marked dilation in sinusoids, dilation 
and congestion of central vein, also an  increased in  the number of kupffer cell and focal 
infiltration of lymphocyte beside blood vessels (fig 1) . 
 Kidney : the main lesion was diffused tubular degeneration and interstial hemorrage (fig 
2) . 
Testes  
        The histopathological changes in the testes included necrosis, (fig 3) apoptosis, 
(fig 4)  and vacoulation in seminefrous tubules. The germinal layer lining the 
seminefrous tubules showed slouhging in their epithelia and degranulation .Severe 
congestion of main  testicular and interstial blood vessels ( fig 3) .Degeneration of 
leydic cells with tubular atrophy ,the seminefrous tubules appeared shrinked  and has 
irregular membranes (fig 5) .  
Epidedymus  
         The epidedymus showed som tubules empty from sperm ,and others have small 
ammount of    mature and immature sperm cells. Fibrosis like apperance was also seen 
in som region with congestion of blood vessles(fig 6).  
Brain : 
       There was  vacoulation arround the neurons due to cerebral odema, ( fig 7) 
.increase in the  number of astrocytes and focal glaiosis with gaint cells formation( fig 
8) , congestion in cerebral blood vessels  also was  seen ( fig 9)  . 
Spleen : 
    There were severe depletion in lymphoid follicles ( white bulb ), with marked 
hemmorage with hemosidrin laden macrophage also seen (fig10). 
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2:Histopathological section of rat liver showing 
centrilobular necrosis (   ) ,with dilation and 
congested central vein (     ),and focal infiltration of 
inflammatory cell beside the central vein   (     ). 
H&E ( 400x ). 
2:Histopathological section of rat kidneys  
showing  degeneration of renal tubules(cloudy 
swelling (        )with interstital hemorrhage (      )  
.H&E  (100x ). 
  
3:Histopathological section of rat testes showing 
congestion of testicular blood vessels (    ). With 
tubular necrosis   (       ) .degranulation of germinal 
layer (     )  H&E ( 400x ). 
4:Histopathological section of rat testes showing 
apoptosis (    ) and immature spermatozoa (      ) . 
H&E ( 400x ). 
  
5:Histopathological section of rat testes showing 
atrophy of seminiferous tubuleswith irregular 
membranes (       ) and degeneration of leydic cells 
(      ) . H&E(400x ) 
6:Histopathological section of rat  epididymis 
showing severe dilation of epididymis tubules 
(     ), with congestion blood vessels   (     )  . H&E 
(400x ). 
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7:Histopathological section of rat brain 
showing cerebral edema  (    ) . H&E( 100x ). 
8:Histopathological section of rat brain 
showing  focal gliosis (    ) . H&E( 100x ). 
  
9:Histopathological section of rat brain 
showing  congestion of cerebral blood vessels  
(    ) . H&E( 100x ). 
10:Histopathological section of rat spleen  
showing  depletion of lymphoid follicles (       ) 
with sever hemorrhage (    ) and hemosidrosis 
(     )  . H&E (100x ). 
 
Discussion 
         Non-Steroidal anti-inflammatory drugs are the most frequently prescribed 
therapeutic agents, used for treatment of rheumatic diseases, , because they have rapid 
analgesic, antipyretic and anti-inflammatory actions.( Zeynab et al.,2013  ) .The results 
of the present study showed extensive area of necrosis  and degenerative kidney and  
liver with inflammatory cells infiltration in liver .This  changes occur due to the active 
compound of this drugs which  may be cause distraction of ATPase  activity in 
mitochondrial plasma membrane leading to cellular damage   (Ruepp et al .,2002).This 
results agree with (Nelson ,1999;Kelvin et al .,2015) whom postulated that 
''mitochondrial proteins could be primary cellular targets to acetominophens leading to 
the loss of activity of energy production in the cells ''. Or it may be due to oxidative 
stress which promote cells death (James et al .,2003). Wongnawa et al., 2002 and 
Majeed et al .,2013 described the primary mechanism of paracetamole toxicity by 
saying  that biotransformation of paracetamole via cytochrome P-450 that lead to 
produce ROS (superoxide anion radials  , H2O2,OH¯ ) leading to oxidative stress .ROS 
Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018 
301 
 
enhance lipid peroxidation and lead to membrane damage and necrosis (Dezwart  et 
al., 2002; Suchittra and Sorrayut, 2014). Gujral et al .,2002, established that'' 
paracetamole overdose can cause liver injury and even failure in both humans and 
animals .Cell death occur as a result of apoptosis and necrosis . In a study using 
300mg/kg of paracetamole for induction of hepatotoxicity ,it was  shown that  
apoptosis cells death was present at two hours after paracetamole  administration ,also 
the number of necrotic cells correlated with the increase in the activity of ALT in the 
liver ''(Kalvein  et al .,2015). 
      Diclofence sodium also cause liver ,kidney ,testes, lung  and gastrointestinal 
toxicity (Brater,2002;  Tomic et al.,2008) ,This toxicity was related to the drug 
metabolism  and was reduced by the addition  of cytochrome P-450 inhibitors to the 
culture media (Boelsterli ,2003).Mitochondrial damage and decrease it NADpH are 
also thought to be  responsible for diclofence hepatotoxicity (Masubuchi et al.,2002).In 
a study conducted by Zeynab et al .,2013 showed that ''administration of rats of 
diclofence sodium in rats  at dose 13.5 mg /kgb.wt  for 2 weeks induce marked increas  
in  lipid peroxidation ,malondialdehyde (MDA) content in liver and kidney tissues and 
decreased  GSH in both tissues ''. the metabolism of diclofence sodium increased the 
generation of  ROS these products induce prooxidative  damage in renal tissue 
(Gokcimen et al., 2000,2001) . 
       The brain tissue is more susceptible to damage that caused by ischemia and 
oxidative stress and  ,the histopathological  results of the present study showed  
cerebral edema ,congestion of  cerebral blood vessels and focal microgiliosis . These 
changes may be attributed to the ability to relief to cross blood brain barriers (BBB) 
efficiently, and  the disruption of the blood brain barrier (BBB) function leading to 
disturbance in blood dynamics and the escape of the fluid to the nervous tissue or it 
might be primarily related to damaged permeability of BBB. (Bernareggi,1993; 
Parepally et al .,2006;Marial  et al .,2010) . This result agree with previous studies that 
reported that NSAIDS cause oxidative stress in brain tissue and a decrease in 
glutathione level (Nencini et al .,2007 :Scorticai et al .,2004 ;Ilic et al .,2010 ). 
NSAIDS also cause reduce in PGE2  synthesis by inhibiting the activity of COX with 
in the CNS (Greco ,2003;Anderson ,2008) .  
         The results showed that  treatment with relief drug for one month cause depletion 
in lymphoid follicles and intestinal hemorrhage in spleen which may occur due to the 
composition of this drug which gives antiinflammatory properties that cause a decrease 
in leukocyte recruitment. This result agree with (Kouya et al . ,2003). Who  reported 
that " nonsteroidal anti-inflammatory drugs may down regulate Th1 and, to a lesser 
extent, Th2 immune responses and proliferation of spleen cells to the antigen." 
Hemorrhage occur due to vascular changes in the splenic arterioles and damage of 
splenic tissue followed by lysis of RBCES to form hemosiderin that engulfed by 
microphages .( Lukey and Petersen ( 2001). The testis is the most important organ in 
male reproductive system. It is responsible  for two main functions, synthesis of steroid 
hormones and production of spermatozoa (Vyas et al .,2016 ). Relief  cause various 
effects in testicles and epididymis including   necrosis and apoptosis  and slouphing  in 
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seminefrous tubules with  vacoulation in some region which  may be attributed to the 
ability of relief to produce the reproductive toxicity through disruption of epithelial cell 
function or might be by acting directly on spermatozoa by affecting their enzymes (Al-
Inany et al .,2016). Apoptosis occur as a result of decreased in testosterone  level  as a 
result of degeneration in leydic and sertoli cells that lead to  increase in germ cell 
apoptosis which lead to decreased reproductive ability(El-Sharaky et al .,2014), or it 
may occur due to disturbance of microenvironment of the Sertoli cells, that affect the 
protein synthesis essential for differentiation of germ cells, (Nasiraei et al .,2014).Also 
the drug cause degeneration in leydic and sertoli cells with tubular atrophy  and 
shrinking in seminiferous tubules with irregular basement membranes .This changes 
might be due to the  effect of drug to   on  spermatogenesis, among these effects are the 
effects of the    chemical component of drugs and toxic elements of  environmental 
pollution (Walker,2009). There are many pathological lesion detected in testicular and 
epididymis tissues including  the germinal layer lining the seminefrous tubules which 
showed slouhging in their epithelia and degranulation .severe congestion of main  
testicular and interstial blood vessels and degeneration of lydic cells with  tubular 
attrophy ,the seminefrous tubules appeared shrinked  and has irregular membrane. The 
epididymis  tubule was empty of the spermatozoa  and contain small numbers of  
mature and immature sperm cells. Fibrosis like apperance also seen in som region with 
congestion of blood vessels.Thes Nonsteriodal antianiflamatory drugs produce  
physiological, cytotoxic and genetic abnormalities which  might be lead to alterations 
in testicular DNA that disrupts the process of differentiation of spermatozoa 
(Movahhedin  and Vaez Mahdavi, 2014   ). Exposure to chemicals could produce 
pituitary-hypothalamic effects which could affect spermatogenesis, and  resulting in 
functional or structural impairment of sperm cells (Ekaluo et al .,2008), decreased 
Sertoli and leydic  cells  number  and distubtion in collagen of basment membranes 
resulted reduce testicular size (Marettova et al ., 2015 ; Li  et al ., 2016). 
 
References  
Al-Inany, H.G.; Youssef, M.A. ; Ayeleke, R.O.; Brown, J.; Lam, 
Ana, C.M., ;Laura, M. V. ; María, E .S.; Graciela, S.,;  Raquel, K.,; Rubén, D .R. and 
Marta, F.C.(2008).Chronic administration of non steroidal-antiinflammatory drugs 
(nsaids): effects upon mouse reproductive functions. Revista de la Facultad de 
Ciencias Medicas; 65 (2): 41-51 
Anderson, B.J. (2008). Paracetamol (Acetaminophen): Mechanisms of action. Paediatr. 
Anaesth., 18, 915–921. 
Bernareggi, A. (1993).The pharmacokinetic profile of nimesulide in healthy 
volunteers. Drugs, 46, 64–72.  
Bin, N.K.; Aripin, N. and  choonara, I.(200).The management of paracetamol 
poisoning. Paediatrics and Child Health. Derby, UK;19 (11). Pp 492 – 497. 
Boelsterli, U.A. (2003). Diclofenac-induced liver injury: a paradigm of 
idiosyncratic drug toxicity. Toxicol Appl Pharmacol.  Nov 1;192(3):307-22. 
Brater, D.C., (2002). Renal effects ofcyclooxygyenase-2-selective inhibitors. Journal 
of Pain and Symptom Management, 23(4): 15-23. 
Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018 
330 
 
Cheng, J.,; Watkins, S.C., and  Walker, W.H. (2007).Testosterone activates mitogen-
activated protein kinase via Src kinase and the epidermal growth factor receptor in 
sertoli cells. Endocrinology. United States; May;148(5):2066- 2074. 
de Zwart, L.L., ; Meerman, J.H.N., ; Commandeur, J.N.M., and  Vermeulen, N.P.E. 
(1999). Biomarkers of free radical damage: applications in experimental animals 
and in humans. Free Radic Biol Med 26, 202–26. 
Ekaluo, U.; Ikpeme, E.,  and Udokpoh A. (2008).Sperm head abnormality and 
mutagenic effects of aspirin, paracetamol and caffeine containing analgesics in 
rats. Internet J Toxicol.;7(1):1-5 
El- 1 Maddawy Z.Kh. and El-Ashmawy I.M. (2013). Hepato-Renal and Hematological 
Effects of Diclofenac Sodium in Rats. Global Journal of Pharmacology 7 (2): 123-
132, 
El-Sharaky, A.S.; Newairy, A.A,; Elguindy, N.M., and Elwafa, A.A. (2010). 
Spermatotoxicity, biochemical changes and histological alteration induced by 
gossypol in testicular and hepatic tissues of male rats. Food Chem Toxicol 
[Internet]. Dec;48(12):3354-3361. 
Fahar, I., ; Jinjun, C.,; Yangfen, N.,;  Zhi Wang,;  Jiang Wu,;  Mei Xiao, and Lilong An 
.(2016). Effect of Aspirin on Reproductive Profile of Male Rat An-
Overviewinternational Journal of Research and Development In Pharmacy And 
Life Sciences. June - July, 2016, Volume 05, Issue 04, Pp 5-12. 
Gõkçimen, A., G. ; Aydin, E.;  Karaõz, M.A.;  Malas and M. Õncü, (2001). Effect of 
diclofenac sodium administration during pregnancy in the postnatal period. Fetal 
Diagnosis and Therapy, 16: 417-422. 
Gõkçimen, A., M.;  Akdogan and E. Karaõz, (2000) .Structural and biochemical 
changes in liver and renal tissues induced by an acute high dose of diclofenac 
sodium in rats. Biomedical Research, 11: 293-302. 
Greco, A.; Ajmone ,C.M.A.; Nicolini, A.; Sciulli, M.G. and  Minghetti, L. 
(2003).Paracetamol effectively reduces prostaglandin E2 synthesis in brain 
macrophages by inhibiting enzymatic activity of cyclooxygenase but not 
phospholipase and prostaglandin E synthase. J. Neurosci. Res., 71, 844–852. 
Gujral, J.S., ;Knight, T.R.,;  Farhood, A., ; Bajt, M.L., and Jaeschke, H. (2002). Mode 
of cell death after acetaminophen overdose in mice: apoptosis or oncotic necrosis. 
Toxicol Sci 67: 322-328. 
Ilic, S.; Drmic, D.; Zarkovic, K.;  Kolenc; D.; Coric, M.;  Brcic, L.; Klicek, R.;  Radic, 
B.;  Sever, M.;  Djuzel, V.;  Ivica, M., ; Boban, Blagaic, A.; Zoricic, Z.;. Anic, T., 
Zoricic, I., ; Djidic, S.,; Romic, Z.;  Seiwerth, S., and  Sikiric, P.(2010). High 
Hepatotoxic Dose of Paracetamol Produces Generalized Convulsions And Brain 
Damage In Rats. A Counteraction With The Stable Gastric Pentadecapeptide Bpc 
157 (Pl 14736) .journal Of Physiology And Pharmacology, 61, 2, 241-250. 
James, L.P., ;Mayeux, P.R.,  and Hinson, J.A. (2003) .Acetaminophen- induced 
hepatotoxicity. Drug Metabol Dispos 31, 1499–506 
Jum, K. K. ; Joseph, N. JN and David, M. N.(2015). A Review of the Biochemical, 
Hematological and Histological Modulations in Acetaminophen Induced 
Hepatoxicity and the Potential of Urtica Dioica in the Regeneration of the Liver. 
Juma, J Drug Metab Toxicol, 6:3                                                             
Kelvin, K.J.; Ngeranwa, J.N.; Joseph and Mburu, N.D. (2015) A Review of the 
Biochemical, Hematological and Histological Modulations in Acetaminophen 
Induced Hepatoxicity and the Potential of Urtica Dioica in the Regeneration of the 
Liver. Juma, J Drug Metab Toxicol, 6:3. 
Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018 
333 
 
Kouya, Y.; Hiroyuki, U.; Yoshiki, H.; Rie, Y.; Hirohisa T.; Hideyuki, H;, Yoki, M. and  
Shin, Y. (2003). Effect of the nonsteroidal anti-inflammatory drug indomethacin 
on Th1 and Th2 immune responses in mice .journal of pharmaceutical science 
Volume 92, Issue 8: P 1723–1729. 
Li, N., ; Mruk, D.D,;  Lee, W.M.,;  Wong, C.K.C., and  Cheng CY. (2015) Is toxicant-
induced Sertoli cell injury in vitro a useful model to study molecular mechanisms 
in spermatogenesis? Semin Cell Dev Biol Elsevier Ltd;;1-16.  
Lukey,S.W. and Petersen, D.R.( 2001). Activation of kupffer s cells during the course 
of carbon tetrachloride induce liver injury and fibrosis in rats .Exp Mol Pathol, 
71:226-240. 
Majeed, S.K. ; Ramadhan M.A.;  and Monther W.(2013). Long-term toxicological 
effects of paracetamol in rats. Iraqi Journal of Veterinary Sciences, Vol. 27, No. 1, 
(65-70). 
Marettova, E., ; Maretta, M.,  and Legath, J.( 2015).Toxic effects of cadmium on testis 
of birds and mammals: a review. Anim Reprod Sci. Netherlands; Apr;155:1-10. 
Maria, A. A.C., ; Antonietta, B., ; Anita, G. and Luisa, M. (2010), Non-Steroidal Anti-
Inflammatory Drugs and Brain Inflammation: Effects on Microglial Functions. 
Pharmaceuticals 3, 1949-1964; doi:10.3390. 
Masubuchi, Y., S.; Nakayama, and Horie T., (2002).Role of mitochondrial 
permeability in diclofenac-induced hepatocyte injury in rats. Hepatology, 35: 544-
551. 
Movahhedin, M. and Vaez Mahdavi, M.R. (2014) .Protective Effect oMelatonin 
against Inequality-Induced Da mages on Testicular Tissue and Sper m Para 
meters. Int J Fertil Steril [Internet].;7(4):313-322. 
Nasiraei-Moghadam, S.N.M., ; Parivar, K, A. A, Movahhedin, M.,  and Vaez, M. M.R. 
(2014) . Protective Effect of Melatonin against Inequality-Induced Da mages on 
Testicular Tissue and Sper m Para meters. Int J Fertil Steril 7(4):313-322. 
Nelson, S.D.1. (1990). Molecular mechanisms of the hepatotoxicity caused by 
acetaminophen. Semin Liver Dis 10: 267-278. 
Nencini, C.; Giorgi, G.,  and Micheli, L. (2007). Protective effect of 
Parepally.; Nitiruangjaras, A.; Muso, A.,and  Prasartthong, V. (2006) .The protective 
potential and possible mechanism of Phyllanthus amarus Schum. & Thonn. 
Aqueous extract on paracetamol-induced hepatotoxicity in rats. Songklanakarin J 
Sci Tech 28, 551–61. 
Ruepp, S.U.;Tonge, R.P.; Shaw, J.; Wallis, N.,and  Pognan ,F. (2002) Genomics and 
proteomics analysis of acetaminophen toxicity in mouse liver. Toxicol Sci 65: 
135-150. 
Rumack, B.H. (2016).Poisindex(R). Hall AH & Rumack BH (Eds): TOMES(R) 
Information System Micromedex, Inc., Englewood, CO,;CCIS Volume 169, 
edition . 
Scorticati, C.; Prestifilippo, J.P., and Eizayaga, F.X., (2004). Hyperammonemia, brain 
edema and blood-brain barrier alterations in prehepatic portal hypertensive rats 
and paracetamol intoxication. World J Gastroenterol; 10: 1321-1324. 
Suchittra, S.and   Sorrayut, K.(2014). Negative effects of Aloe vera gel on 
paracetamol-induced liver injury in ratsScienceAsia .40: 42–47 
Tella, A.C. and Owalnde, S.O. (2007).Some loangmurir, and freundhi  
chlorphenramine malate of adsorption studies of chlorphenramine malate 
.Research Journal of Applied sciences 2(8):875-878.  
The European  agency for the evaluation of medicinal products (1999).committee for 
veterinary medicinal products chlorphenramine .EME/MRL/513/98. 
Journal of University of Babylon, Pure and Applied Sciences, Vol.(26), No.(4): 2018 
331 
 
Tomic, Z ., B.;  Milijasevic, A.;  Sabo, L.;  Dusan, V.;  Jakovljevic, M.; Mikov, S.;  
Majda, and Vasovic, V.( 2008). Diclofenac and ketoprofen liver toxicity in rat. 
European Journal of Drug Metabolism and Pharmacokinetics, 33(4): 253-260. 
Vane, J.R. and R.M. Botting, (1996). Mechanism of action of anti-inflammatory drugs. 
Scandinavian Journal of Rheumatology - Supplement, 102: 9-21. 
Vyas, A.,; Ram, H., ;Purohit, A., and Jatwa, R.( 2016).Adverse Effects of Subchronic 
Dose of Aspirin on Reproductive Profile of Male Rats. J Pharm [Internet]. 
Hindawi Publishing Corporation:1-9. 
Walker, W.H. (2009).Molecular mechanisms of testosterone action in spermatogenesis. 
Steroids.;74(7):602-607. 
Wongnawa, M.,;  Thaina, P., ; Bumrungwong, N., ; Rattanapirun, 
Yano, C.L. and  Dolder, H. (2002). Rat testicular structure and ultrastructure after 
paracetamol treatment. Contraception, 66: 463-467. 
Zeynab, K.h. ; El- 1 Maddawy and Ibrahim, M. El-Ashmawy.(2013) Hepato-Renal and 
Hematological Effects of Diclofenac Sodium in Rats. Global Journal of 
Pharmacology 7 (2): 123-132. 
 
 
